We briefly describe the results of a K-band spectroscopic survey of over 500 highly reddened point-like objects on sightlines toward the Central Molecular Zone (CMZ) of the Galaxy. The goal was to find stars with featureless or nearly featureless spectra suitable for near-and mid-infrared absorption spectroscopy of the Galactic center's interstellar gas on sightlines spread across the CMZ. Until recently only a few such stars have been known outside of very localized sightlines in the vicinity of the Quintuplet and Central clusters. We have used Spitzer Space Telescope (GLIMPSE) and 2MASS photometry to select promising candidates, and over the last ten years have been acquiring low-resolution K-band spectra of them. As expected, the vast majority are cool and/or highly reddened red giants with complex photospheric spectra unsuitable for measuring faint interstellar lines. Approximately ten percent of them, whose observations are reported here, have featureless or nearly featureless spectra. Although not evenly distributed in Galactic longitude, these stars are scattered across the CMZ. Many of them are luminous stars that are deeply embedded in warm dust cocoons, and have K-band continua rising steeply to longer wavelengths. A significant fraction of them are hot stars of a variety of spectral types, including at least five newly discovered Wolf-Rayet stars. All of them should be suitable for spectroscopy of interstellar absorption lines at infrared wavelengths greater than 3 µm and many are also suitable at shorter wavelengths.
INTRODUCTION
Until recently, it was generally thought that the interstellar gas within the central few hundred parsecs of the Galaxy, a region of angular dimensions approximately 2.2
• × 0.4
• usually referred to as the Central Molecular Zone (CMZ), consists of two major environments: ultra-high temperature (10 6−8 K) plasma responsible for the apparently diffuse X-ray emission and enhanced scattering of radiation from background radio sources, and molecular clouds with densities 10 3 cm −3 (Koyama et al. 1989; Yamauchi et al. 1990 ; Morris & Serabyn 1996; Lazio & Cordes 1998; Oka et al. 1998 ). In the last fifteen years, high-resolution absorption spectroscopy of H + 3 at 3.5-4.0 µm and CO at 2.3 µm and 4.7 µm has revealed the presence of another gaseous environment in the CMZ. This gas, with densities 10 2 cm −3 , has the characteristics of Galactic diffuse cloud material, but is considerably warmer (200-300 K), and appears to be expanding radially from a location near the center (Goto et al. 2002; Oka et al. 2005) . Its density, temperature, and velocity are derived virtually entirely from spectroscopy of three lines of H + 3 . Most of this warm diffuse gas is not physically associated with the CMZ's dense clouds (Oka et al. 2005 ).
The measured column densities of H + 3 toward objects in the Central Cluster and in and near the Quintuplet Cluster (∼30 pc distant from Sgr A* on the plane of the sky) indicate absorption path lengths for it that are significant fractions of the dimensions of the CMZ, and thus suggest that within the CMZ it has a large and possibly dominant volume filling factor (Oka et al. 2005) . Its significant filling factor must come mainly at the expense of the large filling factor of the ultra-high temperature gas proposed earlier (see the discussion in Oka et al. 2019 ).
To test this interpretation of the motion and distribution of the CMZ's warm diffuse gas, absorption spectra of H + 3 are needed on widely spaced sightlines across the CMZ. Until recently, however, only a handful of stars, all located in or close to the aforementioned two clusters, were known to have sufficiently featureless spectra (so that the faint interstellar lines are uncontaminated by photospheric absorption lines) and to be sufficiently bright for high-resolution spectroscopy at 3.5-4.0 µm on 8m class telescopes. This paper describes a program that has addressed that need. 
OBSERVATIONS AND DATA REDUCTION
Over the last ten years we have been conducting a K-band spectroscopic survey of bright and highly reddened infrared stars located on sightlines to the CMZ to search for ones with suitably smooth spectra that can be used for velocity-resolved spectroscopy of lines of H + 3 , which have optical depths of at most 0.1 and are often much weaker. The survey has used five infrared spectrographs at four telescopes: the 1-5-µm Imaging Spectrograph, UIST, at the United Kingdom Infrared Telescope (UKIRT), the Near Infrared Imager (NIRI) and the Gemini Near-Infrared Spectrograph (GNIRS) at the Federick C. Gillett Gemini North Telescope, SPEX, at the NASA Infrared Telescope Facility (IRTF), and FLAMINGOS-2, at the Gemini South Telescope. The observations were made using a variety of slit widths (0. 24-0. 80) and at a variety of resolving powers, summarized in Table 1 . Weather conditions varied considerably on many of the nights when survey observations were undertaken. Most of the spectra were obtained at Gemini North and Gemini South in poor weather conditions that were unusable for almost all other science programs. Limited amounts of time specifically for this program were allocated at UKIRT, Gemini North, and the IRTF. A few of the observations were made at telescopes on nights when it was impossible to carry out other science programs that had been scheduled. Over 500 candidate stars were identified as satisfying the strict criteria and at least some of the additional three criteria. Due to the difficulty in separating the effects of extinction to the Galactic center (typically 30 visual magnitudes, but with considerable spatial variation), extinction physically associated with the candidates themselves, and possible thermal emission from warm dust shells associated with candidates, it was impossible to determine based on photometry alone which candidates would be usable as probes of the interstellar gas. Low-resolution K-band spectra can readily determine suitability, however, because cool stars, such as red giants, which have complex atomic and molecular absorption spectra rendering them unsuitable, have prominent CO absorption bands at 2.3-2.4 µm that are easy to detect in quick low-resolution spectra, even in poor weather conditions. As expected, the vast majority (∼90 percent) of candidate stars turned out to be red giants. Their spectra will be published elsewhere (Geballe et al., in prep.) .
Data reduction utilized both custom pipelines and manual reduction with existing IRAF and Figaro tools. In all cases, standard techniques of spike removal, flatfielding, rectification, extraction, wavelength calbration, and ratioing by early-type telluric standards were employed. Depending on the seeing, the extracted spectra covered 0. 5-1. 5 along the slit of the spectrograph. Telluric standards were usually, but not always, observed on the same nights as the candidate objects. Flux calibration was not attempted due to the variable sky conditions, but the data reduction preserves the slopes of the K-band continua of the candidate stars. 
RESULTS AND DISCUSSION
The positions of the surveyed stars whose spectra indicate that they will be useful for high-resolution spectroscopy of interstellar absorption lines at λ > 3 µm are shown in Figure 1 . They are listed in Table 2 , in order of right ascension, along with some of their relevant properties, including Galactic coordinates. Their spectra are presented in Figures 2-6. Figure 1 and Table 2 also include seven suitable stars from the literature, which satisfy the strict criteria, but were not included in the survey.
In Figures 2-6 each spectrum is scaled so that its flux density is unity at 2.40 µm. The spectra are grouped into five categories, each of which corresponds to one of the figures.
The large positive slopes of most of the continua displayed in Figures 2-6 reflect the high reddening and/or the presence of warm dust cocoons, as discussed in Section 3.1. Sixty percent of the suitable stars in the survey are newly discovered; most of these are located more than 30 pc from Sgr A*. In contrast, all but two of the stars for which previous identifications. Flux densities are normalized to unity at 2.40 µm. K-band spectra exist are located within 30 pc of Sgr A*.
As can be seen in Figure 1 , the distribution of the stars is somewhat clumpy, with concentrations at the location of the Quintuplet Cluster (∼ 30 pc east of Sgr A*) and near the radio source Sgr E. There is an absence of stars in the vicinity of the eastern edge of the CMZ (near Sgr D). Apart from these attributes, the longitudinal coverage across the CMZ is fairly uniform. It is known from spectroscopy of lines of H + 3 that most of these stars lie within the CMZ (Oka et al. 2019) . In many cases the low-resolution spectra presented here show a weak absorption feature centered near 2.345 µm, which is due to cold CO in the ground vibational and low (J ≤ 3) rotational levels. This in itself demonstrates that many are more distant than at least some of the intervening spiral arms, whose interstellar CO produces this absorption, as can be seen in the higher resolution spectra of Oka et al. (2005) and Oka et al. (2019) . In the other spectra presented here, low signal-to-noise ratios and/or contamination by overlapping spectral features precludes detection of this absorption. For many of these stars, especially the newly discovered ones, whether and how deeply they are within the CMZ cannot be determined without high-resolution spectroscopy of interstellar lines of species such as H + 3 and CO, as demonstrated in the above two cited papers. In almost all cases where such spectra have been obtained it is clear that the stars are located within the CMZ (Oka et al. 2019) .
Stars with Featureless Spectra
The stars in Figure 2 appear to be completely featureless and heavily obscured by their own dust shells, which are also emitting continuum radiation. Both the obscuraton and dust emission hide the stellar photospheres from view, as argued below. The natures of the embedded stars are unknown. Two of the stars, 17432988 and 17460215, show somewhat broadened emission features at the wavelength of the He i 2 1 P -2 1 S 2.059 µm line. This wavelength also corresponds to a strong telluric absorption band of CO 2 , which suggests that the features could be residuals of the ratioing of the candidates' spectra by those of the telluric standards. In the absence of any other spectral features, we tentatively consider these spectra as featureless, rather than, e.g., characteristic of Wolf-Rayet stars (Section 3.3).
The flux densities of the sources in Figure 2 increase by factors of 2-5 between 2.02 µm and 2.40 µm. For a naked star suffering 30 magnitudes of extinction (a typical extinction to stars in the Galactic center), the reddening between 2.02 µm and 2.40 µm is 0.77 mag (a factor of 2.03), assuming an extinction law with a λ −1.7 wavelength dependence (Indebetouw et al. 2005) . For an unobscured star whose K-band continuum is on the Rayleigh-Jeans tail of the blackbody function, the flux density, F λ , at 2.40 µm is 0.50 that at 2.02 µm.
The two effects almost exactly offset one another, and thus typically the continuum flux density in the K band of a star in the CMZ that is devoid of circumstellar dust will be flat. If the observed increases in F λ with wavelength in Figure 2 were entirely due to cold foreground dust or cold circumstellar dust, it would imply additional 2.02-2.40-µm reddenings of 0.75-1.75 mag and total visual and extinctions at V and K of 60-100 mag and 5-8 mag, respectively. The latter are unreasonably large in view of the apparent K magnitudes of the stars (Table 2) 
Stars with Veiled Photospheric Absorption Spectra
The spectra of the stars in Figure 3 contain weak overtone CO band absorption with the 2 − 0, 3 − 1, and 4 − 2 bands clearly visible in most cases. The associated ro-vibrational energy levels of CO can only be populated in high density gas at temperatures of a few thousands of Kelvins, and therefore the bands must arise in the photospheres of the stars.
Although it is possible that these photospheric CO bands are intrinsically weak, in view of the rapidly rising continua (comparable to the spectra in Figure 2 ) and the arguments in the previous paragraph, it is much more likely that their photospheres are "veiled" by emission from warm dust. Another possibility, which is difficult to exclude in view of the crowded fields and intermittent poor seeing, is that some of these spectra are superpositions of spectra of stars with pure dust continua and red giants. Regardless, at wavelengths > 3 µm the veiling should be much greater and the stars should be entirely suitable for observing interstellar absorption lines.
Dusty Wolf-Rayet Stars and Candidates
Nearly all of the spectra shown in Figure 4 contain broad emission lines. Six of the stars whose spectra are shown, including the two that appear featureless (17461412 and 17461431, also known as GCS 3-4 and GCS 3-3) are already known to be or believed to be dusty Wolf-Rayet stars (Tuthill et al. 2006; Najarro et al. 2017) . Five of them, including those two, are the well-known Quintuplet stars (Glass et al. 19990; Nagata et al. 1990; Okuda et al. 1990 ). The other five stars whose spectra are shown in Figure 4 are newly discovered. Based on the similarities of their spectra to those of the infrared Quintuplet (Najarro et al. 2017) , we conclude that these five also are dusty Wolf-Rayet stars. Of them, two are located within the Quintuplet Cluster. The other three, 17443734, 17444083, and 17450483, are far from that cluster and also are not associated with the other two massive star clusters in the CMZ.
These new detections suggest that a significant fraction of dusty Wolf-Rayet stars were not detected by the Hubble Space Telescope Pa α survey (Dong et al. 2011) . The latter three, as well as many of the hot and luminous stars whose spectra are shown in Figures   5 and 6 , increase the number of apparently isolated massive stars in this region. Their existence raises a fundamental question: are these massive field stars the result of tidal interactions between clusters, escapees from one or more of the existing clusters due to internal events, or representatives of a new mode of massive star formation in isolation.
Emission line stars
All of the stars in Figure 5 show the H i Br γ line in emission and in all but one the He i 2.059 µm line is also in emission. These lines are considerably narrower than the lines in the Wolf-Rayet stars in Figure 4 and thus the stars in Figure 5 are likely to be OB stars.
Because of the limited wavelength coverage of the spectra, we do not attempt to classify them. Mauerhan et al. (2010a) has classified two of the stars, 17452861 and 17462830 as O4-6I. Three in this group (17452861, 17453782, 17462830) , by virtue of the broad wings or P Cygni profiles on their Br γ (2.166 µm) and/or He i lines, possess strong high velocity winds. The Fe ii line at 2.089 µm is in emission in six stars (17445538, 17450241, 17450929, 17470921, 17453782, and 17482472) , the C iv lines at 2.071 and 2.080 µm are present in two (17462830 and 17452861), and He ii 2.189 µm is present (weakly) in 17452861, in concordance with the classification of this star by Mauerhan et al. (2010a) .
Other Stars
The diverse spectra that are shown in Figure 6 do not appear to fit into any of the categories of spectra shown in Figures Finally, the spectrum of 17460562, obtained in 2015, differs noticeably from an earlier one reported by Mauerhan et al. (2010b) , who classified this star as a luminous blue variable. While Fe ii 2.089 µm, the Mg ii doublet and the Na i doublet remain in emission in 2015, the Br γ line, previously strongly in emission, is in absorption and the He i 2.059 µm line, previously in emission, is absent.
CONCLUDING REMARKS
The stars whose spectra are reported here cover a wide of Galactic longitudes, extending from three-fourths of the way to the CMZ's eastern boundary all the way to its western boundary. Many of them have already been used as probes of motion and distribution of the CMZ's warm diffuse interstellar gas (Geballe & Oka 2010; Goto et al 2011; Oka et al. 2019) at wavelengths between 2.3 µm and 3.7 µm. A few have been used to study diffuse interstellar bands in the J and H bands . We expect that they will be a valuable resource for future studies of interstellar lines in the CMZ as well as in the foreground spiral arms, including studies at much longer infrared wavelengths.
The list of suitable stars in Table 2 should not be considered as strictly complete to Spitzer IRAC [3.6 µm] < 8 mag. Seven of the stars in that table were either missed or intentionally not observed (2MASS J17451618-2903156, J17451917-2903220, J17460825-2849545, J17461524-2850035, J17461798-2849034, J17464524-2815476, and NHS21). In particular, it is possible that some hot stars that are not embedded in warm circumstellar dust and thus do not have very red infrared colors also were not included in the survey.
The limiting L magnitude of 8 was selected in order to ensure that high signal-to-noise ratio measurements of the weak lines of H + 3 in the 3.5-4.0-µm region could be obtained with the current generation of high-resolution infrared spectrographs on ground-based 8-m class telescopes in integration times of no more than a few hours. Clearly, a deeper survey than the one reported here should uncover many additional sources, which will be suitable for high-resolution spectroscopy with the next generations of spectrographs and large telescopes. Such a survey is likely to provide a denser and more uniform longitudinal sampling of sightlines across the CMZ. In addition, while it is clear that the current set of background sources extends to the center of the CMZ and possibly in few cases somewhat beyond that (Oka et al. 2019 ), a deeper survey would surely find additional suitable background sources that are more deeply within or perhaps even behind the CMZ, allowing gas in its rear half to be studied via absorption spectroscopy.
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